Various lines of transgenic or knockout mice are now available that have abnormalities in neuron, glial cells or neuron-glial interaction. However, the techniques for quantitative analysis of their pathophysiological functions are still limited. We established an experimental model system to measure the properties of nerve conduction of identified neural pathways in the CNS using anesthetized and immobilized mice. Dorsal column (DC), vestibulospinal/reticulospinal tracts (VRST) and pyramidal tract (PT) were stimulated by inserting stimulating electrodes into the dorsal column nuclei, medial longitudinal fasciculus, and the medullary pyramid, respectively. Volleys were recorded at various segments in the cervical spinal cord with surface electrodes, and their conduction velocities (CVs) and relative refractory periods (RRPs) were measured. The CVs of the DC, VRST and PT were 26.25 ± 4.96 m/s (n = 7), 51.55 ± 4.65 m/s (n = 7), 8.89 ± 1.81 m/s (n = 7), respectively. Data from paired stimulation indicated that the median values of RRPs of the DC, VRST and PT were 10, 2 and 4 ms, respectively, which suggested marked difference among individual tracts. This is the first attempt to measure the conduction properties of the central tracts in mice in vivo. This experimental procedure will give us a physiological measure of CNS functions in normal and genetically manipulated mice and contribute to clarifying the molecular mechanisms and pathophysiology of neurodegenerative diseases such as multiple sclerosis (MS) and amyotrophic lateral sclerosis (ALS).
Introduction
Recent advance in molecular genetical techniques enabled us to use various lines of transgenic (Tg) or knockout (K/O) mice as disease models. For example, superoxide dismutase gene (SOD1) K/O mice are regarded as a mouse model of amyotrophic lateral sclerosis (ALS) (Tu et al., 1997) and proteolipid protein (PLP) Tg mice as a model of demyelinating diseases (Kagawa et al., 1994) . Currently, these mice have been analyzed mainly by molecular biological or histochemical techniques. To evaluate the physiological roles of these critical molecules, however, we need to perform electrophysiological analysis on these mice in vivo. If we can investigate the properties of nerve conduction of identified neural pathways in the PLP mutant mice, it will give us important insights into the molecular mechanism and pathophysiology of the demyelinating disease. Although many studies have been performed to investigate the conduction velocity (CV) of descending spinal pathways such as corticospinal, reticulospinal and vestibulospinal tracts in larger animals such as monkeys (Evarts, 1965) , cats (McDonald and Sears, 1970) and rats (Alstermark et al., 2004; Babalian et al., 1993; Bannister and Porter, 1967; Elger et al., 1977) , there is no previous study which measured the CVs of these pathways in mice. In the present study, we developed an experimental system to investigate the properties of nerve conduction such as CV and relative refractory period (RRP) of identified neural pathways in the CNS of mice, basically applying the techniques developed in cats (Illert et al., 
